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Cane Molasses In Poultry Rations
By
CHARLES W. UPP
INTRODUCTION
As attested by the report of Dalrymple in 1906, blackstrap molasses has
long been used as a feed for livestock in Louisiana. According to this bulle-
tin, planters stated that molasses was fed to all classes of farm animals (in-
cluding work stock) except poultry. Molasses is considered to be highly
digestible and, in moderate amounts, equal to corn, pound for pound, in ra-
tions for the larger farm animals. No digestion trials and few feeding trials
of molasses for poultry had been reported when the present work was ini-
tiated.
It might be well to differentiate between blackstrap molasses and cane
sirup for those not familiar with the manufacture of these products.
Blackstrap cane molasses is the liquid residue remaining after commer-
cial raw sugar has been extracted from cane juice. It contains sucrose, re-
ducing sugars, minerals, water, gums, and miscellaneous acids. Cane sirup,
on the other hand, is the extracted juice of sugar cane that has been concen-
trated by boiling, with nothing removed.
Molasses is being used more extensively each year in poultry rations
made by commercial feed manufacturers. The results reported herein sub-
stantiate previous work which indicates that blackstrap molasses is a suitable
ingredient for poultry rations.
PREVIOUS INVESTIGATIONS
The 1927-28 Report of the Louisiana State Chemist, Kerr (1928), re-
sults from the same laboratory (1931), Dalrymple (1920), Jull (1930), and
Fraps (1931) give the following analyses for cane molasses:
Louisiana
Analysis
(1927)
Dry Matter, per cent — 77.6
Water, per cent .„.. 22.4
Ash, per cent 9.3
Protein, per cent 2.4
Nitrogen Free Extract
65.9
Fiber, per cent 0.0
Fat, per cent 0.0
Jull (1931) Average of LouisianaDalrymple Average 21 Analyses Analysis
< 1920) Composition Fraps (1931) (1931)
77.8 75.5 78.6 76.4
22.2 24.5 27.4 23.6
8.13 6.8 6.4 15.9
3.1 3.6 2.25
53. 66.1 55.4* 58.2
0.0 0.0
0.0 o.o
*Total sugar as invert.
It may be noted from these analyses that blackstrap molasses is free from
fat and fiber, rich in carbohydrates, very low in protein, and relatively
high
in ash content.
Spencer (1917) states, "The composition of sugar-cane molasses is very
variable, being dependent not only upon the composition of the cane but
also,
ERRATA
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ana to a mucn greater aegree, upon the process of manufacture." spencer
feed at that age and the consumption of mash and grain is not given sepa-
gives the approximate composition of third molasses, summarized from an-
alysis made at the Louisiana Station, as follows:
Water 20.00
Ash 8.00
Sugars 62.00
Nitrogenous bodies
(total N-0.5%) 3.00
Soluble gums 2.00
Free Acids 2.00
Combined Acids 3.00
MOLASSES IN CHICK RATIONS
Winter (1929), on the basis of four trials, found that molasses improved
milkless rations for growing chicks and concludes that cereal grains may be
replaced by molasses, pound for pound, up to 10 per cent in growing rations.
One trial indicated that 15 per cent molasses was of no value in preventing
coccidiosis. Bice (1933) fed molasses as 5, 7, and 10 per cent of the mash
ration. The actual consumption of molasses after the chicks were 10 days of
age cannot be determined from his report, since the chicks were given grain
rately. This worker concluded that molasses fed in amounts not exceeding
7 per cent of the mash was satisfactory for growing chicks. Molasses did not
prevent coccidiosis.
Maw (1933), basing his conclusion on the results of only one trial,
states, "The addition of molasses to the mash fed to chicks in batteries caused
an increase in feed consumption without a corresponding increase in body
weight." A maximum of 7 per cent molasses was fed. Growth was quite
uniform for all lots. Mortality was higher in the lots fed 3, 5, and 7 per cent
molasses. The general indication of these previous investigations is that mo-
lasses may be used in chick rations with good results.
MOLASSES IN LAYING RATIONS
Winter (loc. cit.) noted in two laying trials that molasses made the
ration laxative and that more than 10 per cent in an all-mash laying ration
was undesirable. He states, "Molasses appeared to have little or no influ-
ence on feed consumption, body weight, or production, but did have a ten-
dency to lower mortality and contribute toward better health and condition
of birds."
Bethke and Record (1932) note that cane molasses failed to improve
hatchability. Maw (loc. cit.) obtained lower egg production with molasses
rations, with, no apparent effect on feed consumption or body weight. Only
one trial was conducted over a period of twenty weeks with 20 birds per lot.
In a preliminary trial at this station (Upp, 1931), two pens of Leghorn
hens were fed for eight months a ration containing 10 per cent molasses.
The results were, in general, satisfactory but suggested two problems to be
considered in feeding molasses: (1), to maintain clean litter, a problem caused
by increased moisture content of the droppings, and (2) to control flies in
molasses fed pens, since molasses feeds tend to attract flies.
These earlier results indicate that molasses may be a suitable ingredient
for laying rations if properly U3ed.
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MOLASSES IN FATTENING OR FINISHING RATIONS
Graham (1906) used molasses in fattening rations and concluded it was
not economical under his conditions. The cost of molasses as given in his
report was, however, about ten times as high as current prices in Louisiana.
This worker states, "Molasses also appeared to induce feather pulling." The
rates of gain were about equal for rations with and without molasses.
Hartwell and Kirkpatrick (1911) added sugar to fattening rations, but
this did not result in increased gains or increased palatability.
Lee (1911) reports that molasses was fed to color the skin of market
birds and that a deep-yellow product resulted.
Lippincott (1927), reporting on unpublished data from the Iowa station,
states, "When enough molasses was added to a basal ration of oat flour to
form 10 per cent of the solid portion of a milk-fattening ration, it increased
the average gains slightly, though a little less feed was consumed. It did not
appear to increase the palatability of the ration. The flavor of the fowls
fattened on molasses was excellent." Winter (loc. cit.) obtained slightly
better gains with slightly increased feed consumption using rations contain-
ing up to 10 per cent cane molasses, as compared to non-molasses rations.
Bice (loc. cit.) concludes that "Use of fattening rations containing 5, 10, and
15 per cent, respectively, of molasses resulted in economical gains with broil-
ers, but in inefficient production (i.e. gains) with hens in fattening batteries."
Ferber and Chodziesner (1933) used molasses successfully in fattening ra-
tions for geese.
These trials suggest that molasses is a desirable ingredient for finishing
rations.
MATERIALS AND METHODS
These experiments started October 1, 1932, and were completed May
31, 1935. The tests with laying hens extended over a period of ten months
in each of the first two years and for eight months the third year. Two tests
on finishing broilers were conducted in the spring of 1934 and one ten-day
trial with hens was carried on the same year. Another test with broilers was
conducted in 1935. Chick experiments were conducted during the springs of
1933, 1934, and 1935.
EXPERIMENTS WITH LAYING HENS
Thirty S. C. W. Leghorn pullets were used in each lot the first year,
twenty-five per lot the second year, and twenty-four per lot the third year.
Sisters and half-sisters were distributed in the several lots to overcome to
some extent the bias that might result from breeding. The birds were trap-
nested throughout the tests and only those eggs laid in the trapnests were
counted. The lots were housed in similar sections (12'xl8') of a laying
house. Double yards were accessible to each lot, with a green feed crop
available in the yard in use. The green feeds grown and used from October
to May were Italian rye grass and white Dutch clover. Soybeans and Sudan
grass, replanted at intervals of 3 to 4 weeks, were used as summer green
feeds.
No artificial lighting was used in 1932-33, but morning lights were used
from October through March the two following years.
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All eggs laid during the first five days of January, February, March, and
April were weighed individually in grams on special Toledo egg scales. Aver-
age egg weight was determined for each hen for the season. Egg size for
the lot was calculated, the egg size of the hen rather than a direct average
of all eggs from a lot being used as a basis. The birds were weighed individ-
ually on the first of each month and average body weight per lot determined
on that basis.
An adequate sample of eggs from each lot was set and fertility and
hatchability results recorded. Post mortem examinations were made to check
up on deaths attributable to nutritional disturbances.
The all-mash laying rations used are given in Part 1 of Table 1. Analy-
ses of these rations are given in Part 2, Table 1.
CHICK EXPERIMENTS
Seven series of chick experiments, with 5 lots per series, were conducted
for eight-week periods. Three series were run in 1933, two in 1934, and two
in 1935. Twenty-five pedigreed S. C. W. Leghorn chicks were used in each
lot. The chicks of each hen were distributed to the different lots in rotation.
This probably increased the variation in growth rate within the lot but tended
to minimize the effects of any inherent difference in growth (between lots).
All chicks were brooded in electrically heated battery brooders for four weeks
then transferred to unheated battery brooders for the second four weeks of
the experiments.
The first series of chicks in 1933 were given only limited amounts of
feed, but all other series received all-mash rations ad libitum. In the two
series of 1935 the original lot 5 ration was replaced by one containing 5 per
cent dried molasses (Molaska), as noted in Table 2. Part 1 of Table 2 gives
the all-mash chick rations; analyses are given in Part 2 of the same table.
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TABLE 1—PART 1
ALL-MASH LAYING RATIONS
Ingredients
Lot 1
Basal
Ration
Lot 2
—5 Yel. C. M.
+ 5 Molasses
Lot 3
— i.o x ei. JJti.
+ 7.5 Molasses
Lot 4
i n Vol C, M
4-10 Molasses
Lot 5'
Yellow Corn Meal 50 45 42.5 40 45
Rice Bran 12 12 12 12
12
Rice Polish 12 12 12 12
12
Meat Scrap (50% Pro.) 15 15 1
5
15 15
Dried Buttermilk 5 5 5 5
5
Alfalfa Leaf Meal 3 3 3 3 3
Mineral Mixture 3 3 3 3 3
Blackstrap Molasses 5 7.5 10
5
Dried Molasses
100 100 100 100 100
Laying ration mineral mixture: 6 parts pulverized oyster shell
3 parts bone meal
1 part salt.
Oyster shell and grit as Well as clean water were available ad libitu:
*Lot 5, dried molasses (Molaska) used only in 1934-35.
TABLE 1—PART 2
ANALYSES OF LAYING RATIONS
Lot 1
Protein 16.75
Fat 5.80
N. F. E. 51.60
Fiber 2.95
Moisture 11-95
Ash 10.95
Lot 3
Protein 16.50
Fat 5.65
N. F. E. 51.80
Fiber 2.90
Moisture 11.55
Ash - 11-60
Lot 2
Protein 16.69
Fat 5.50
N. F. E. 52.11
Fiber 3.20
Moisture H-90
Ash 10-60
Lot 4
Protein 17.38
Fat 5.60
N. F. E. 52.12
Fiber 2.80
Moisture 10.40
Ash 11.^0
Lot 5
Protein 16.81
Fat 5.70
N. F. E. 51.69
Fiber 2.90
Moisture H-70
Ash H.20
7
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TABLE 2—PART 2
ANALYSES OF CHICK RATIONS
Lot 1
Crude Protein —
Fat
Nitrogen Free Extract
Crude Fibre —
Water
Ash
Lot 3
Crude Protein
Fat -
Nitrogen Free Extract
Crude Fibre
Water
Ash
Lot 5
Crude Protein , 19.19
Fat 6.00
Nitrogen Free Extract 49.31
Crude Fibre 3.85
Water 11.00
Ash 10.65
FATTENING OR FINISHING MARKET BIRDS
Two "fattening" tests in 1934 and one in 1935 were conducted with
eight-week-old S. C. W. Leghorn cockerels. In each test three lots of twenty
birds each were given finishing rations for a two-week period. The cockerels
had been battery grown on all-mash rations prior to the time they were placed
in the fattening batteries. The fattening rations were fed three time daily
as wet mash, of a consistency similar to pancake batter. The birds did not
at first relish the watery feed but soon learned to eat it. In 1934, one eleven-
day test was made with R. I. Red hens. The hens were purchased from a
farmer as healthy yard-run birds of fairly good breeding. These birds re-
ceived the same ration fed the cockerels. Dressed and drawn weights were
obtained when the hens were killed and dressed for market. Palatability
tests were made of broilers that had been fed the different rations.
The birds were weighed individually preceding the test, at the end of one
week, and at the end of the test. All weights were taken after feed had been
withheld for 12 hours. Separate lot records of feed consumption were kept
for each week. Only water was given in addition to the rations designated in
Part 1 of Table 3. Analyses of the rations are given in Part 2 of Table 3,
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18.94 Crude Protein 18.81
7.15 Fat 7.10
47.36 Nitrogen Free Extract 48.44
5.20 Crude Fibre 5.00
. 9.75 Water 10.65
11.60 Ash 10-00
Lot 4
.18.88 Crude Protein 18.94
. 7.00 Fat 6.95
46.32 Nitrogen Free Extract ___.44.66
5.00 Crude Fibre 5.30
.10.50 Water H-50
12.30 Ash 12.65
TABLE 3—PART 1
FINISHING RATIONS
Lot 1 Lot 2 Lot 3
Ingredients: Basal +10% Molasses +15% Molasses
Ration —10 % Yel. Corn Meal —15 % Yel. Corn Meal
Yellow Corn Meal 50 40 35
Rice Polish 1 35 35 35
Dried Buttermilk 8 8 8
Cottonseed Meal 7 7 7
Blackstrap Molasses _— 10 15
Total 100 100 100
Note: *In 1935 no cottonseed meal was used and dried buttermilk was increased 15
per cent.
TABLE 3—PART 2
ANALYSES OF FINISHING RATIONS
Lot 1
Crude Protein 15.19
Fat 6.60
Nitrogen Free Extract 61.31
Crude Fibre 2.40
Water , 10.50
Ash 4.00
Lot 2
Crude Protein - ...15.13
Fat 6.20
Nitrogen Free Extract 60.27
Crude Fibre . 2.80
Water 11.05
Ash 4.55
Lot 3
Crude Protein 14.00
Fat - 5.95
Nitrogen Free Extract 61.15
Crude Fibre - 2.70
Water - 11.10
Ash , 5.10
Data and Discussion
RESULTS WITH LAYING HENS
The results with laying hens are summarized in Table 4. Egg produc-
tion, feed consumption, egg size, hatching results and mortality are con-
sidered in this table.
Feed Consumption: No consistent differences in feed consumption per
bird, or per dozen eggs produced, were associated with the several diets.
Molasses in the ration apparently did not increase feed consumption appre-
ciably. It was noted as a general observation, supported by short time tests,
that the molasses rations caused an increased consumption of water.
Egg Production and Mortality: In three cases average egg production
was slightly lower in lots fed rations containing molasses than in those
without it, while production of seven molasses fed lots equaled or exceeded
10
^
c
o
O)
O
J
O
y
.
O)
c
S
M
t
o
S
Ph
c
2°3
O
00
C
O
ni
t
>
h
o
o
t
-
f
00
io
o
o
©
t
o
ia
io
»
<#
10
>
o
io
a
O
C
O
C
-
M
t
o
is
o
>
e
©
©
io
©
id
t
>
00
O
N
O
d
o
o
o)
io
e
g
N
I
N
N
o
io
oi
o
o
O
(5
N
t
-
00
O
00
00
00
©
C
-
00
h
©
t
-
e
o
^
N
M
H
N
©
00
r
H
C
O
o
o
io
io
N
I
O
«
J
fl)
»
©
in
io
(C
(S
I
O
o
>
o
i>
i>
oi
<
C
I
S
(O
!S
©
io
c
-
o
t
o
S
O
C
O
I
O
©
t
J
<
00
00
t
o
c
-
t
-
t
-
o
o
I
O
I
O
N
«
W
00
I
O
00
I
O
C
M
C
M
C
M
C
M
<
N
00
b
I
O
O
ifl
t
-
id
t
o
id
io
I
O
I
O
I
O
I
O
I
O
c
o
c
o
c
-
t
-
C
M
H
N
M
t
-
C
M
C
-
I
O
I
O
I
O
I
O
I
O
O
O
I
O
o
o
©
id
©
"5
C
M
C
M
C
M
(M
<
M
C
M
C
O
^
m
ft
o
v
<
.
£>
S
§
fl
C
*
O
t
o
t
o
o
J
*
&
a
01
^
S
c
8
o
o
5.2.3
fl
fl
.9
c
o
<
U
01
C
O
J
-(
C
O
fl
cfl
C3
M
o
0)
c
^
a
§
u
,fl
h
G
C3
rfj
O
11
that of the check lots. The largest differences were in favor of two rations
fed in 1934-35, containing 5 per cent blackstrap and 5 per cent dried mo-
lasses, respectively, as compared to the basal ration for that year. In these
cases the molasses lots produced an average of approximately one dozen
eggs per bird more than the check lot. Consideration of egg production
by months revealed that seasonal variations in rate of production were quite
similar for all lots.
The lots given rations containing 10 per cent molasses (of the total
ration) yielded as well as any other lot in two of the three years. It was
evident, however, that this amount of molasses was a maximum, if not an
excess, that it is advisable to use in laying rations. All-mash rations contain-
ing 10 per cent molasses were decidedly laxative, particularly for certain
birds. The litter in these pens became damp and sticky soon after being
placed in the house and the droppings were quite watery at all times. Such
a laxative diet, however, did not markedly impair the health or laying
ability of the hens. Mortality was somewhat higher in the molasses fed
lots in 7 of 10 cases, but did not increase as the amount of molasses in '.the
ration was increased. It is doubtful that molasses was the determining
factor in the higher mortality.
Egg size was not noticeably influenced by the variations in the ra-
tions. The smallest egg size each year occurred in the 10 per cent molasses
lots but most differences were relatively small and were not consistent.
Hatching Record: In only one instance was hatchability lower in a mo-
lasses fed lot than in its respective check lot. Hatchability was quite uni-
form for all lots for any given year. Molasses certainly did not injure the
hatching quality of the eggs, but if the hatching quality was increased the
improvement was slight. In the one test in which dried molasses was used
hatchability was increased considerably; however, further tests will be nec-
essary before a definite conclusion is reached.
TABLE 5
AVERAGE BODY WEIGHT—BY MONTHS
(WEIGHTS IN GRAMS)
o Molasses Oct. Nov. Dec. Jan. Feb. Mar. April May June July Aug. for exp.
^ in Ration Year
1932-33
1 0 1358 1529 1570 1650 1777 1708 1599 1598 1562 1476 1516 1577
2 5 1380 1563 1639 1665 1784 1767 1688 1647 1656 1468 1519 1616
3 7.5 1496 1598 1722 1790 1940 1918 1822 1774 1792 1670 1574 1736
4 10 1336 1509 1636 1635 1757 1738 1642 1670 1624 1517 1477 1594
1933-34
1 0 1348 1590 1562 1624 1680 1684 1640 1646 1676 1592 1548 1599
2 5 1284 1551 1600 1688 1686 1718 1586 1566 1630 1502 1445 1586
3 7.5 1368 1482 1477 1486 1648 1675 1650 1656 1658 1612 1531 1621
4 10 1393 1584 1590 1741 1709 1703 1687 1704 1757 1560 1578 1656
1934-35
1 0 1563 1670 1692 1730 1634 1662 1665 1762 1754 1681
2 5 1516 1589 1657 1694 1636 1581 1634 1664 1550 1614
3 7.5 1598 1656 1710 1744 1723 1656 1699 1715 1573
1675
4 10 1591 1617 1773 1789 1713 1657 1708 1827 1719 1699
5 5* 1512 1587 1616 1654 1594 1567 1608 1669 1637
1595
Dried molasses.
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Fertility fluctuated widely from lot to lot and from year to year, but
the variations are not attributed to differences in the rations. In 1932-33
two males were used in each lot while in the two following seasons only one
male was used in each lot. The males were not rotated from lot to lot. In-
dividuality of the males was probably the chief cause of variation in fer-
tility.
Body Weight: The average monthly body weights of hens in the differ-
ent groups are given in Table 5.
These figures are of interest for several reasons. They show that the
birds used were of fairly good weight for the breed. They average 3.5 to
3.75 pounds for the year and the various lots attained a maximum weight
of 3.75 to. 4.25 pounds. During the first two years the maximum weight
was reached in March. All lots during the third year showed two peaks
of increased weight, the first occurring in January and the second in May.
For the two years during which the experiments continued for ten months,
there was a distinct drop in weight in July and August. This tendency
to lose weight during the summer and early fall has been noted in all records
of pullets made at this station during the past seven years, regardless of
the method of feeding or the ration fed. Method of feeding and ration in-
fluence the extent of decrease in weight but the downward trend is always
noted. The cause is not known definitely but the decline may be due to
climatic conditions. Other workers have noted a slight decrease in body
weight in the fall of the pullet laying year, (Heuser and Andrews, 1932,
and Atwood and Clark, 1930), but the decrease is not so great and it oc-
curs much later than noted under Louisiana conditions.
TABLE 6
MOLASSES FOR CHICKS—AVERAGE WEIGHTS, 1933
WEIGHT IN GRAMS
AGE IN WEEKS std . Dev .
Lot' Per cent — of Mean at
No. Molasses Day 123456788 Weeks
Old
PART I—SERIES 1—1933
ON LIMITED RATIONS (70% BASIS) HATCHED NOV. 28, 1932
1 o 35.4 45.1 67.6 106.2 152.1 194.1 252.6 307.5 366.7 16.8
2 5 34.5 44.3 68.3 99.1 147.8 191.6 243.8 309.2 364.0 12.0
3 io 35.6 44.1 64.1 90.4 136.3 174.4 229.4 277.6 337.3 10.7
4 15 34.9 42.9 62.9 87.0 131.4 169.0 219.9 252.6 300.6 9.3
5 10* 35.2 43.8 62.3 87.9 130.9 167.7 220.6 283.0 309.0 13.1
PART 2—SERIES 11—1933
FED AD LIBITUM—HATCHED JAN. 1, 1933
1 o 35.4 45.7 63.7 89.4 114.1 179.8 244.5 335.5 462.2 20.8
2 5 34.5 47.0 65.1 96.8 130.1 160.1 230.4 311.1 426.8 16.2
3 10 35.6 48.1 65.7 101.2 130.0 179.4 241.3 319.4 440.6 20.9
4 15 34.7 45.5 60.4 92.2 124.7 173.8 230.0 307.0 419.2 20.4
5 io* 34.1 45.7 60.3 84.5 116.2 167.7 222.7 294.5 407.6 21.6
PART 3—SERIES III—1933
.
FED AD LIBITUM—HATCHED FEB. 2, 1933
! o 38.0 51.5 68.6 104.4 147.0 201.1 275.6 344.1 445.1 17.6 13.3t
38 1 51.9 65.3 107.4 155.8 207.8 265.3 329.6 403.4 16.0 8.8
37*9 51 1 68.3 112.2 158.8 221.1 277.4 346.1 422.0 14.9 12.6SUMS 88 7 51.5 65.7 100.7 133.8 183.9 241.9 312.3 372.1 25.6 17.4
5 ** 39 o 50.3 70.6 99.0 138.1 188.1 231.7 291.8
373.1 20.0 15.0
2 5
10
*Molasses replacing rice bran.
**Dried molasses.
, TTT , . ,
tThis column represents Series II and III combined.
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No ration produced a consistent advantage in body weight although it
was noted that the molasses fed birds tended to average heavier for the
year than the check lot birds. In every case, however, the lots receiving
molasses showed a somewhat greater decline from maximum weight toward
the end* of the year.
RESULTS WITH CHICKS
In Table 6 the average weight of chicks by weeks and the standard
deviation of the mean of eight-week weights, are given for three series of
chicks hatched in 1933. Table 7 gives similar data for chicks hatched in
1934 and Table 8 for those hatched in 1935. The amount of molasses re-
placing yellow corn meal in the several all-mash rations of all series was as
follows: Lot 1, none; Lot 2, five per cent; Lot 3, ten per cent; and Lot 4,
fifteen per cent. Lot 5 chicks received ten per cent molasses substituted
for ten per cent rice bran during 1933 and 1934. In 1935 five per cent
dried molasses (Molaska) replaced five per cent yellow corn meal in Lot 5.
TABLE 7
MOLASSES FOR CHICKS—AVERAGE WEIGHTS, 1934
WEIGHT IN GRAMS
Lot
No.
AGE IN WEEKS
Std. Dev.
Day
Old 1 2 3 4 5 6 7
)f Mean at
8 8 Weeks
PART 1—SERIES I—1934
FED AD LIBITUM—HATCHED FEB. 20, 1934
1 35.8 44.5 76.0 3 28.0 202.7 266.1 375.6 490.0 590.0 22.8
2 36.2 45.75 74.11 117.7 175.7 240.3 328.1 439.9 519.5 18.6
3 35.8 44.24 70.3 120.6 182.35 244.7 334.4 453.8 514.0 25.9
4 35.8 44.8 73.7 134.0 182.15 256.9 341.7 458.9 535.6 20.2
5 36.5 44.3 66.3 112.54 175.6 238.1 318.7 429.1 498.2 13.4
PART 2-—SERIES II—1934
FED AD LIBITUM—-HATCHED MARCH 20, 1934
1 38.2 44.7 61.9 102.0 156.09 205.7 299.13 370.43 445.6 20.0
2 37.2 37.45 54.7 93.3 143.8 202.6 303.5 378.2 450.6 18.1
3 38.0 46.04 63.6 105.74 154.35 224.5 321.82 410.0 477.1 17.9
4 37.7 44.9 60.37 93.53 140.6 218.3 302.9 392.9 458.2 24.9
5 36.7 45.67 69.6 115.17 157.9 237.6 323.5 406.96 469.6 14.1
The significance of the differences in weight was determined by "t"
tests in all cases. In the first series of the 1933 tests the chicks were on lim-
ited rations; that is, instead of being allowed unlimited access to the feed,
they were fed a definite amount per chick, varied according to age. This
system was not used after the initial trial because while it might possibly
measure more accurately the efficiency of the rations it would not give re-
sults as to the relative gains of chicks on full feed and the latter is the in-
formation sought by poultrymen. A ration might be efficient (physiologic-
ally) and yet be undesirable for use by the practical poultryman. Such would
be the case if, for example, it were unpalatable and therefore not consumed
in quantities sufficient to produce rapid gains. The rate of gain was neces-
sarily retarded by the limited feeding of series I. Chicks in Lots 1 and 2
made significantly greater gains than those in Lots 4 and 5. In series II of
1933 no significant differences occurred with the different rations and in
34
Page 15. Table 8; figures for lot 3, part 1, 8 weeks,
should be 526.7.

series III lot I chicks appeared slightly heavier (P. of less than .05 but greater
than .01) than Lot 4 and Lot 5 chicks. Since no real differences existed be-
tween chicks on the same ration of series II and series III, these two series
were combined and the differences in weight tested for the larger groups.
These tests revealed that for the combined series, Lot 1 chicks were definitely
heavier than Lot 4 or Lot 5 chicks, and probably heavier than those of Lot 2.
The tests suggested that Lot 3 chicks were probably larger than those in Lot
5. It may be noted, then, that Lot 4 (15 per cent molasses) and Lot 5 chicks
(10 per cent molasses replacing 10 per cent rice bran) were consistently
smaller than chicks of other check lots.
TABLE 8
MOLASSES FOR CHICKS—AVERAGE WEIGHTS, 1935
AGE IN WEEKS Std. Dev.
Lot Day " of Mean at*
No. Old 9 s 4 5 6 7 8 8 Weeks
PART 1—SERIES I—HATCHED MARCH 19, 1935
FED AD LIBITUM
1 36 7 50.0 85.2 127.6 183.5 253.7 334.6 445.8 527.5
13.2
2 35 9 46.8 83.2 131.0 187.4 261.6 358.1 460.0 542.9
17.4
3 36 7 51 8 87.8 135.5 202.6 273.0 344.1 456,7 256.7
12.8
4 36 4 45.1 68.9 111.5 171.0 243.4 325.6 431.4 501.0
13.6
_
5 36.0 36.9 56.0 90.7 138.2 206.2 284.9 384.4 437.8
21.2
PART 2—SERIES II—HATCHED APRIL 2, 1935
FED AD LIBITUM
1 37 1 25 1 82 4 135.2 197.2 267.4 361.6 436.8
533.2 12.4 9.0*
2 36.7 48.8 81.9 136.7 208.7 283.4 377.0 462.1
521.1 20.1 13.1
37.1 5L6 82*9 140.8 206.6 280.8 381.7 432.2 495.7 10.5
4 36*8 50'.9 77'.2 127.8 190.2 261.7 341.7 396.7 465.2
12.1 9.4
5 37^2 49.7 75.9 123.8 193.3 277.9 371.6 413.3 477.8
21.4 16.3
Std. Dev. of
Mean A\
All Lots
Avge. ^ g ^ g gl g 7g ? 9g 10 . 9 i 14.22 17.34
* This column represents Series I and II combined.
In series I 1934, the check ration produced definitely greater gains than
the ration from which rice bran was omitted (Lot 5) and probably greater
gains than 5 per cent and 10 per cent molasses rations. No notable differ-
ences appeared in series II of this year. Series I and II could not be com-
bined since all lots of series I were appreciably heavier (three cases definitely
so) than the corresponding lots of series II. This tendency is in
agreement
with previous results at this station and with the general experience of poul-
trymen in the South; that is, later hatched chicks do not grow as rapidly as
those hatched earlier. Gains were greater for all lots in 1934 than for the
previous year.
In series I of 1935, Lot 5 chicks (5 per cent dried molasses) were signifi-
cantly smaller than those of the other lots. This lot was severely
chilled,
which may have affected the growth rate. The weights in Lot 5, series II,
were considerably lower than those of Lots 1, 2, and 3 of the same series.
Lot 4 chicks made poor gains in series II. Since no real differences existed
between lots fed alike, the the two series were combined. Lots 1 and 2 aver-
aged definitely heavier than Lots 4 and 5 and Lot 3 chicks were also prob-
ably heavier than these two lots. These results indicate that an all-mash
ration containing 10 per cent blackstrap molasses replacing a like amount
of rice bran is definitely inferior to a similar ration containing no molasses.
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It is also clear that an all-mash ration containing 15 per cent blackstrap
molasses replacing yellow corn meal, pound for pound, will not produce as
rapid growth as a similar ration containing no molasses. Growth was in gen-
eral more uneven in the 15 per cent molasses lots, as indicated by the size
of the standard deviations. In four of seven trials, growth rate in Lot 2
(5 per cent molasses) was practically as rapid as or more rapid than it was
in the check lot. (See Tables 9, 10, and 11). In the three other trials growth
rate of the check lot exceeded Lot 2 by about ten per cent, although in no
case was it significantly greater. Lots in which 10 per cent molasses replaced
yellow corn meal made slightly slower growth (average about 4 per cent) than
the check lot, but in no case was the difference definitely significant. We
may conclude, then, that rations in which yellow corn meal is replaced by
blackstrap molasses at a 5 per cent or a 10 per cent level will produce prac-
tically as good growth as a similar ration which contains no molasses. This is
further demonstrated when the feed efficiency or units of feed per unit of
gain is considered. (Tables 9, 10, 11, and 12). No consistent difference in
efficiency of feed existed between Lots 1, 2, and 3, but more feed was re-
quired to produce a unit of gain in Lots 4 and 5.
TABLE 9
MORTALITY, INCIDENCE OF PEROSIS, COMPARATIVE WEIGHTS,
AND FEED EFFICIENCY
1933 HATCHES
_ „, . Aver, vv t. r ecu
Lot Per Cent Number Per Cent Per Cent % ag Compared Per
No. Molasses in Lot Mortality Perosis tQ Check Lot Gram Gain
SERIES -HATCHED NOV. 28, 1932
1 0 25 8 0.0 3.12
2 5 25 16 0.0 99.3 3.36
3 10 25 0 0.0 92.0 3.42
4 15 25 8 0.0 82.0 3.97
5 10** 25 0 0.0 84.3 3.80
SERIES II--HATCHED JAN. 9, 1933
1 0 25 24 0.0 3.43
2 5 25 12 0.0 92.3 3.65
3 10 25 4 0.0 95.3 3.35
4 15 25 8 0.0 90.7 3.67
5 10** 25 24 24.0 88.2 4.05
SERIES III-—HATCHED FEB. 7, 1933
1 0 25 4 4.0 3.53
2 5 25 0 0.0 88.6 3.79
10 25 0 4.0 94.8 3.76
4 15 25 4 0.0 83.6 4.33
5 10** 25 12 16.0 83.8 4.38
* Series I fed on limited ration basis.
** Molasses replaced rice bran in this case. Yellow corn meal was replaced in other
As shown in Tables 9, 10, and 11, no great difference in mortality of
chicks occurred in the several lots although it tended to be higher in the lots
fed rations higher in molasses content (Lots 4 and 5).
The incidence of perosis is of interest. The only series in which perosis
occurred in all lots was series I, 1934. Fifty per cent of the chicks of Lot 5
had perosis, while only 6 per cent of the check lot chicks were affected. Why
the chicks of this series were affected more than any others is not known.
Perosis occurred consistently in the lots in which rice bran was omitted. This
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ration produced perosis in four of five (for 80 per cent) of the trials in
which it was used, with 20 per cent of all chicks affected, whereas all other
rations produced perosis in only 22 per cent of the possible cases, with 3.3 per
cent of the chicks affected. Only 1.7 per cent of the chicks fed the check
ration (Lot 1) showed signs of perosis.
The amount of feed consumed per chick by weeks is given in Part 1 of
Table 12. Lot 5 in the 1934 trials consumed less feed than the other lots and
in 1935 these lots consumed more feed than the others. Lots 2, 3, and 4
show quite uniform feed consumption week by week. As noted in Part 2 of
Table 12, the amount of feed required to produce a unit of gain increased
consistently with the age of the chicks. In the same year the later hatched
chicks required more feed per unit of gain (Part 3, Table 12).
TABLE 10
MORTALITY, INCIDENCE OF PEROSIS, COMPARATIVE WEIGHTS,
AND FEED EFFICIENCY
1934 HATCHES
j£* Mouses ^u™bAr PerCent Per Cent /YfpWeight' Grams FeedNO
- in Ration m Lot* Mortality Perosis \ as Compared Per Gramto Check Lot Gain
SERIES i—HATCHED FEB. 20
1 0 17 11.8 5.9
2 5 21 9.5 19.0
3 10 18 16.7 16.6
4 I 5 19 5.2 21.0
5 10 ** 12 8.4 50.0 84^
SERIES II—HATCHED MARCH 20
2 I 11
4
'° °-°
J J 25 12.0 16.0 101.0 3.56
3.49
3.34
88.0 3.20
87.1 3.I8
3.28
3.58
3.45
10 25 12.0 0.0 107.7
4 I 5 25 16.0 0.0
5 10** 25 4.0 24.0
102.9 3.84
105.4 3.31
f,W 5fSS C- t -We,rV!?lller& .during the first week ' and mortality occurring during the
** ^
n
i
dayS 18 n?* ^eluded. This accident accounts for the small number of chicksS lotMolasses replaced rice bran in this case. Yellow corn meal wasReplaced ta other ills'.
TABLE 11
MORTALITY, INCIDENCE OF PEROSIS, COMPARATIVE WEIGHTS,
AND FEED EFFICIENCY
1935 HATCHES
t Per Cent , T , ^ n Aver. Wt. at ~ _
V? Molasses Number Per Cent Per Cent 8 Weeks—% as Gra™ s FeedJNO
* in Ration m Lot Mortality Perosis Compared to _ Per
Cheek Lot Gram Gain
SERIES I—HATCHED MARCH 19
0 25 0.0 0.0 4.10
5 25 0.0 0.0 102.9 3.91
10 25 4.0 0.0 99.8 3.72
15 25 16.0 0.0 95.0 4.725** 25 * 0.0 83.0 4.05
SERIES II—HATCHED APRIL 2
0 25 4.0 0.0 3.33
5 25 0.0 0.0 97.7 3.99
10 25 0.0 0.0 93.0 3.52
15 25 4.0 4.0 87.3 4.135** 25 16.0 0.0 89.6 5.31
* Tiis lot wa! severely chilled and 56 per cent of the chicks died within 2 days Thismortality was not attributed, of course, to the diet ' " im
** Molaska.
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TABLE 12
AVERAGE FEED CONSUMPTION AND FEED EFFICIENCY
PART 1—CONSUMPTION BY WEEKS
Trials Averaged Lot
No. Year
No. 1
4 1934 & 35 1 29.6
4 1934 & 35 2 25.3
4 1934 & 35 3 30.2
4 1934 & 35 4 27.7
2 1934* 5 21.1
2 1935 5 23.6
Feed Consumed per Chick for Week Total for
8 Weeks
67.4
62.2
75.6
63.3
65.2
42.8
137.0
124.4
132.2
125.0
112.2
120.8
182.4
191.3
196.8
182.4
163.4
214.2
248.5
254.5
241.9
263.1
239.6
271.8
291.0
306.4
298.6
305.7
258.8
321.9
341.5
356.4
346.8
350.6
315.3
370.4
379.6
396.1
372.9
407.8
358.6
392.8
20 lots 1934 & 35 Grams 27.0 64.5 123.0 183.5 252.7 298 4 346.6
T.bs. .06 .14 .27 -41 .56 ..66 .73
386.4
.85
1682.1
3.72
PART 2—FEED EFFICIENCY BY WEEKS
1st 2nd 3rd 4th 5th 6th 7th 8th
Grams Feed per Gram fi9
of Gain—20 Lots 2.37 2.45 2.64 3.15 3.62 3.34 4.03 5.37
PART 3—FEED EFFICIENCY BY DATE CHICKS WERE HATCHED
I II III I II I
II
Series and Year 1933 1933 1933 1934 1934 1935 1935
Date Hatched 11-28-32 1-1-33 2-2-33 2-20 3-20 3-19
4-20
Grams of feed per
Gram of Gain (5 lots).- 3.53 3.63 3.96 3.32 3.53 4.10 4.06
PART 4—FEED EFFICIENCY BY RATIONS
Seven Trials Combined
Ration (or lot) 1 2 3 4 5** 5x
Grams of Feed Per Gram
of Gain 3.47 3.64 3.49 3.99 3.82 4.68
* Lot 5 in 1934 and lot 5 in 1935 were fed different rations, hence are considered separately.
** Five trials were conducted in which molasses replaced rice bran at a 10 per cent level,
x Two trials were conduct'ed in which dried molasses (Molaska) replaced yellow corn meal
at a 5 per cent level.
RESULTS WITH MARKET BIRDS
The results with broilers are given in Table 13. The 1935 test is not
directly comparable to the 1934 tests since the rations were changed in the
1935 trial. Cottonseed meal was replaced by additional dried buttermilk and
the rations containing molasses in addition (Lots 2 and 3) were too laxative
for best results. A number of birds in Lot 3 went off feed by the end of the
first week. Four broilers lost weight and two others failed to gain during
the second week. The gains in Lot 2 also were decreased and feed efficiency
lessened by this change in the ration. Rations containing blackstrap molasses
should not be high in buttermilk content.
The gains of all lots in the 1934 test were satisfactory. They ranged
from 26.4 per cent (Lot 3, first trial) to 46.9 per cent (Lot 2, second trial)
increase over the weights at the beginning of the trials. These results indi-
cate that battery grown leghorn broilers, will make good gains on finishing
rations at least under the conditions of this experiment. Molasses is shown
to be a valuable ingredient for a finishing ration for broilers.
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A fattening test with four lots of hens was made in 1934. The results
are shown in Table 14. The hens fed 15 per cent molasses gained more than
the check lot birds, while those on the 10 per cent molasses ration gained
less than those receiving the basal ration. The small average gain of Lot 2
is explained at least partially by the fact that two hens in this lot lost weight
during the test. Lot 4 hens gained somewhat less than those in Lots 1 and
3, but about the same as those in Lot 2, if the two birds that lost weight are
disregarded. The gains were not unusually good in any of the lots, but since
the hens were in good condition at the beginning of the test large gains could
not be expected. The dressing loss (blood and feathers loss) differed very
little for the several lots, but the molasses fed hens showed better carcasses
as gauged by trussed or oven dressed weights as percentage of live weight.
Further tests must be made to verify or refute this observation.
FLAVOR OF MEAT
Some attempt was made to ascertain if broilers that had been finished
on different rations had any difference in taste. The broilers were cooked
separately and were seasoned as usual. The persons participating in these
tests did not know what the birds had been fed nor the lot from which they
came. They were asked to give their preference, if any, for white meat, dark
meat and giblets of birds from the several lots. The results as given in Table
15 indicate that no consistent preference was shown for birds from any
given ration. A second type of test was conducted by the home economics
department in which the birds were cooked without the addition of any sea-
soning. Again the results did not favor any lot significantly.
TABLE 15
PREFERENCE OF COOKED MEAT—BROILERS
1934 TEST
Number MEAT PREFERRED
People — No
Participating Lot 1 Lot 2 Lot 3 Preference*
White Meat 12 1 q jj~ ^
Dark Meat 12 0 0 2 10
Giblets . 12 0 0 0 12
1935 TEST
White Meat 17 5 3 2 7**
Dark Meat ._ 17 4 5 2 6
Giblets 17 2 1 o 14
* °?e Person stated that the dark meat' of Lot 1 bird had an oily taste.
** Three persons stated meat of Lot 2 bird was juicier.
Two persons stated meat of Lot 1 bird had a tendency t'o be soft.
Three persons stated meat of Lot 3 bird was more moist.
Summary and Conclusions
MOLASSES IN LAYING RATIONS
Blackstrap molasses in the laying ration did not increase feed consump-
tion appreciably but did cause an increased consumption of water.
In three cases average egg production was slightly lower in lots fed ra-
tions containing molasses than in lots fed similar rations without molasses,
while production of seven molasses fed lots equaled or exceeded that of the
check; lots. The production of the hens fed rations containing molasses was
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at least equal to that of birds receiving no molasses and at prices prevailing
locally the molasses rations were less expensive.
It was evident that 10 per cent molasses in an all-mash ration was a
maximum, if not an excess, that it is advisable to use in laying rations. The
litter in these pens became damp and sticky quickly and the droppings were
very watery at all times. However, such a laxative diet did not markedly
impair the health or laying ability of the hens. In this section of the coun-
try where it is abundant and relatively cheap molasses can well be used more
extensively to replace corn meal or other carbohydrate feed to the extent of
15 per cent of a laying mash to be fed with grain or 7.5 per cent of an all-
mash ration.
Mortality was somewhat higher in the molasses fed lots but since it did
not vary in proportion to the amount of molasses in the diet it is doubtful
that molasses was the cause of the higher mortality.
Egg size apparently was not influenced by molasses feeding and the
hatching quality of the eggs was not affected appreciably.
No ration produced a consistent advantage in body weight, although it
was noted that the groups fed molasses tended to average heavier for tHe
year than the check lots. On the other hand the lots receiving molasses showed
a somewhat greater decline from maximum weight toward the end of the year.
For the two years during which the experiments continued for ten months a
distinct decrease in weight in July and August occurred. This tendency to
lose weight during the summer and early fall has been noted in all pullets
weighed at this station during the past eight years. Method of feeding and
ration influence the extent of decrease in weight, but the downward trend
always occurs. The cause is not known but the decline may be due to cli-
matic conditions.
MOLASSES IN CHICK RATIONS
The all-mash ration containing 10 per cent molasses, replacing rice bran,
was definitely inferior to a similar ration containing rice bran. The all-mash
ration which included 15 per cent blackstrap molasses replacing yellow corn
meal pound for pound did not produce as rapid gains as a similar ration con-
taining no molasses. Some birds grew normally in the 15 per cent molasses
lots, but this ration was entirely too laxative for most of the chicks. This
apparently resulted in uneven growth in these lots. Rations in which yellow
corn meal is replaced by blackstrap molasses at a 5 per cent or a 10 per cent
level will produce practically as good growth, and such rations are used as
efficiently, as a similar ration which contains no molasses. Since 10 per cent
molasses appears to be a maximum amount that Leghorn chicks can utilize,
it is recommended that not more than 5 per cent to 7 per cent be used in all-
mash chick rations.
No great difference in mortality of chicks occurred in the several lots
although it tended to be higher in lots 4 and 5, fed rations higher in molasses
content. Perosis occurred consistently in the lots in which rice bran was
omitted.
MOLASSES IN FINISHING RATIONS
Rations containing 10 per cent or 15 per cent blackstrap molasses should
not have a high buttermilk content. Such rations are too laxative. However,
finishing rations containing 8 per cent dried buttermilk and 7 per cent cot-
tonseed meal and molasses produced good gains. Battery grown leghorn broil-
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ers made gains ranging from 26 per cent to 47 per cent in two weeks when fed
such rations. The rations containing 10 per cent and those with 15 per cent
molasses produced gains equal to those of the non-molasses ration when the
dried buttermilk level was 8 per cent. In a single test the trussed or oven
dressed weights of hens fed rations containing molasses were greater, as com-
pared to live weights, than those of hens receiving no molasses. Further tests
must be made to verify or refute this observation.
Attempts were made to test the palatability of broilers finished on differ-
ent rations. No differences were evident.
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